Approximately 24 percent of U.S. cities have laws that require city employees to live within the city limit.
1 While many of these laws apply specifically to police officers and firefighters, several cities impose their residency requirement on all of their municipal employees. A residency law, by design, limits a family's choice in combining a job with a neighborhood. While most families can choose to live in any neighborhood they can afford, families covered by a residency requirement must live within the city limit or forfeit their city job. This article examines how these laws affect neighborhood choice by examining municipal wages and a family's decision to enroll its children in private schools. Tiebout (1956) hypothesized that families with similar demand for publicly supplied goods will sort themselves into communities that quires all municipal employees hired after the law is enacted to live in the city. Proponents of comprehensive residency requirements do not argue that the law will necessarily increase productivity-it is difficult to argue that accountants, groundskeepers, and zoo workers who live outside the city are somehow less efficient than those living within the city limit. Instead, proponents argue that a comprehensive residency law will attract middle-class families into the city and prevent them from leaving.
On its face, it would seem that a residency requirement would encourage migration into the city. Any individual who desires a municipal job must move into the city to get one. Municipal jobs generally pay middle-class wages, so it would seem that a residency requirement would increase the number of middle-class families living in the city. In fact, many cities cite this as the reason for their residency laws. For example, the city and county of Denver passed its residency law to combat urban flight. During the late 1970s, Denver lost more than 10% of its population, mostly from middle-class families moving to the suburbs. During the same time, Denver's public school enrollment was cut nearly in half. 6 In an attempt to reverse both trends, Denver amended its city charter to include a residency requirement that covered all city employees hired after 1979. According to the staff director for the city council for the city and county of Denver, "The people behind the charter amendment on residency felt that it was not right for people to have a good city job while at the same time they were contributing to the city's decline. The residency law was a way to keep 12,000 middle-class employees and their families (perhaps 40,000 to 50,000 people in all) in the city." The cities of Boston, Cleveland, and Memphis passed similar residency requirements around the same time.
ATTRACTING MIDDLE-CLASS FAMILIES TO THE CITY
Will a residency requirement, by itself, increase the number of middle-class families living in the city? Standard urban land-use theory predicts not. Instead, the model predicts that a residency requirement will only affect the composition of a city's residents if it is accompanied by a municipal wage premium or some other type of subsidy. To understand why, consider a situation with two types of workers: those with a high level of education and those with a low level of education. For convenience, I will refer to those with a high level of education simply as "educated" and those with a low level of education as "uneducated." Educated workers earn middle-class wages, and it is these individuals that city officials are interested in attracting to the city. For simplicity, consider a city that only hires educated workers. Suppose, initially, that the city government does not offer a wage premium; that is, the city government and private city employers pay the same wage to educated workers. Figure 1 diagrams the Alonso (1964)-style bid rent functions for workers with high (h) and low (l) levels of education on an open monotonic urban space. The resulting rent gradient (segment aef) shows that uneducated workers will live nearest to the urban center (in the space t < t 2 ).
7 If the city boundary is at distance t 1 from the urban center, then the educated workers who lie in the interval (t 2 , t 1 ) will live in the city.
PUBLIC FINANCE REVIEW

Figure 1: Bid Rent Functions for Workers with High (h) and Low (l) Levels of Education
Figure 1 is drawn such that most city residents are uneducated. Suppose that the city wants to attract more educated residents, and so it enacts a municipal residency requirement. If the interval (t 2 , t 1 ) is large enough to house all of the municipal employees, then the residency requirement will fail to attract additional educated workers into the city. However, if (t 2 , t 1 ) is insufficiently large to accommodate the municipal employees, or if the city boundary is at a distance to the left of t 2 , then the residency requirement can attract educated workers into the city, but they will require a subsidy to raise their bid rents above that of the uneducated workers. For example, if the city boundary is at t 3 , then the government employees would require a subsidy sufficient to raise their bid rent function above R l (t 3 )-say, to R h ′ . Now, the new rent gradient is segment abcdef, with the subsidized municipal employees residing in the interval (t 4 , t 3 ). This result suggests that a residency requirement without an accompanying subsidy will not increase the size of the city's middle-class population, but a residency requirement combined with a subsidy can.
In Figure 1 , the city boundary is an arbitrary point on a featureless urban space. Suppose, instead, that the city and suburb offer different public services. Specifically, assume that the public schools in the suburb are better than the public schools in the city. However, city residents may purchase private education equal in quality to that provided by the suburban schools at cost T. Figure 2 diagrams the bid rent functions for this case, with t 1 indicating the city boundary. Focusing only on the educated workers, R h for t > t 1 represents the suburban bid rent function. If private education were free to educated workers, perhaps through a private school tuition voucher, then this bid rent function would include the segment aa. In this case, some educated workers would live in the city and send their children to private schools. This is the theoretical starting point-in reality, private schools are not free. As tuition increases, the dotted portion of the bid rent function shown in Figure 2 shifts down by T dollars, and educated workers will begin to move out of the city. If the cost of tuition is greater than a -c, then the bid rent function of the educated workers will fall below segment cc, and all educated workers will live in the suburb. However, the existence of public city schools puts a limit on how far down increasing T can shift the bid rent function. For example, let segment dd represent the bid rent function when there is no private school option. Increasing T beyond a -d will not shift the bid rent function below segment dd because, at that tuition, educated workers living in the city would enroll their children in public schools. Figure 2 is drawn such that, without the private school option, all educated workers would live outside city (i.e., c > d). It is certainly possible to draw a segment dd such that some educated workers will live in the city and send their children to public schools. Similarly, with the private school option, if T < a -c and T < a -d, then some educated workers will live in the city and send their children to private schools. In both situations, a residency requirement would not require a subsidy, provided that the interval within the city occupied by educated workers is large enough to accommodate the city's municipal employees. If not, or if the bid rent functions are as they are shown in Figure 2 , then the city employees covered by a residency requirement would require a subsidy to raise their bid rents above that of the unedu- cated workers. This is essentially the same result as before-namely, that a residency requirement without an accompanying subsidy will not increase the size of the city's middle class. However, with a subsidy, a residency requirement can attract additional middle-class families into the city.
A subsidized residency requirement can also increase the city's municipal workers' private school enrollment rate. In Figure 2 , the distance a -d reveals the dollar value that educated workers place on the suburban schools over the city schools. Suppose that there are two types of educated workers: those who value the suburban schools and those who do not. Above, segment aa was described as an educated worker's theoretical bid rent function if private schools were free. It is also the bid rent function for an educated worker who views city and suburban schools as equivalent. If such educated workers exist, then, without a subsidized residency requirement, educated workers living in the city will enroll their children in public schools. With a subsidized residency requirement, municipal workers enticed into the city, for whom T < a -d, will enroll their children in private schools. Thus, a subsidized residency requirement can attract middle-class families into the city and also increase the municipal workers' private school enrollment rate.
The model described above simplifies many complex considerations about job and neighborhood choice, but it points out two important facts: first, a residency requirement will not necessarily create a municipal wage premium; second, an unsubsidized municipal residency requirement will not increase a city's middle-class population.
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On the other hand, when accompanied by a subsidy, such as a municipal wage premium, a residency requirement can attract middle-class families into the city. 9 In fact, it is the subsidy that attracts families into the city, while the residency requirement ensures that only those living in the city receive the subsidy. A municipal wage premium may exist for many reasons, such as municipal labor unions (see Valletta 1993) or other city politics (see Gyourko and Tracy 1991) . 10, 11 Alternatively, if a municipal wage premium does not already exist, city officials may be willing to create one. For example, if the goal of city officials is to attract middle-class families into the city, then offering a wage premium, by itself, or enacting a residency requirement, by itself, may not meet that goal. However, combining a residency requirement with a new or existing municipal wage premium can attract families into the city.
In fact, recent work by Alesina, Baqir, and Easterly (1998) suggests that some politicians do use public employment to disguise unpopular public policy. In their case, they find evidence that politicians use public employment to redistribute income to poorer areas. Similarly, while a city's constituents may not support a policy that directly pays families to move into the city, local authorities can achieve the same outcome by enacting a municipal residency requirement and accompanying it by an existing or newly created municipal wage premium.
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THE DATA
I analyze individual-level data from the 1980 and 1990 censuses of population and housing. The census data contain information on employment, income, and a variety of other demographic characteristics. In each census year, households were questioned about conditions in the previous year. Therefore, data from the 1980 census correspond to conditions in 1979, while data from the 1990 census correspond to 1989. The cities were selected based on the 1997 Personnel Practices Inventory, a survey of 428 jurisdictions conducted by the International Personnel Management Association. The first column of Table 1 lists the eight largest U.S. cities that enacted a comprehensive residency requirement prior to 1990. The table also lists when the law was passed and the time at which an employee must establish residency. The cities of Denver, Cleveland, and Memphis passed residency requirements between the two census years, and Boston passed one a few years earlier. Having data both before and after the residency law passed allows us to calculate the triple difference-in-differences estimator discussed below. In addition, the ten largest cities without any form of residency requirement prior to 1990 are listed in Table 2 .
The first empirical step is to identify the group of municipal workers covered by a residency requirement. That task is complicated by two limitations of the census data. First, the census survey does not 
(5)
(8)
(10) 
(8) directly ask an individual if he or she is covered by a residency requirement. Instead, I infer that a municipal employee is covered if he or she lives and works in a city with a residency requirement. However, each city exempted current employees when it passed its residency law. As a result, a municipal employee who chooses to live in a city that has recently passed a residency requirement will be mistakenly coded as covered by the requirement. Fortunately, that miscoding is only an issue for the cities of Boston, Cleveland, Denver, and Memphis, each of which is examined separately using triple difference-indifferences estimators. 13 The second complication comes in identifying city employees. The census data define local government as a single "class" of employers, not separating out city workers from county workers. To mitigate that limitation, I have selected cities that reside in counties with similar residency laws. For example, all of the cities included in the sample that have no residency requirements reside in counties without residency requirements. Likewise, cities included in the sample that have a residency requirement reside in counties that have similar requirements. Specifically, Denver is a consolidated city and county; therefore, it provides the cleanest example. Wayne County (Detroit), Shelby County (Memphis), Norfolk County (Boston), and Philadelphia County have residency requirements similar to their city counterparts. Finally, Cook County (Chicago), Cuyahoga County (Cleveland), and Milwaukee County have residency requirements, but they do not cover all employees.
Given the limitations of the census data, I define the cohort covered by a residency requirement as all city and county workers who live and work in a city with a residency requirement. Based on census industry and occupation codes, I exclude schoolteachers and other groups of employees that are not covered by city residency requirements. Ultimately, that definition will incorrectly code some municipal employees as covered by a residency requirement when, in fact, they are not. Given the population of the cities in the sample, the percentage of municipal workers incorrectly coded is likely to be small. However, to the extent that coding errors exist, the double and triple difference-indifferences estimates reported below will underestimate the effect of a residency requirement.
ESTIMATION APPROACH BASIC PATTERNS
The basic empirical approach of this article is to compare the wages and private school enrollment rate of cohorts of individuals and families covered by residency requirements with those not covered. The purpose of the wage comparisons is not to establish that residency requirements cause municipal wage premiums; in fact, economic theory developed above suggests that a residency requirement, by itself, may not cause a municipal wage premium. The purpose of the wage comparisons is merely to establish which cities offer a municipal wage premium. In fact, the evidence shows that many cities-both those with and without a residency requirement-offer a municipal wage premium. Once the wage premium is established, the purpose of the private school enrollment comparisons is to determine the conditions under which a residency requirement increase the private school enrollment rate of municipal workers.
Wage estimates are calculated from workers between the ages of eighteen and sixty-five in each of the eighteen cities. Columns (1) and (2) in Table 1 list the average 1979 wage of municipal and nonmunicipal workers in cities that had a residency requirement, along with the average wage of workers in the remainder of each state. Columns (6) and (7) in Table 1 list the same averages for 1989. Columns (3) and (8) in Table 1 list the difference between the average wage of municipal and nonmunicipal workers, by city. In every city that had a residency requirement, except Memphis in 1989, municipal workers earned more, on average, than nonmunicipal workers did. For example, in 1979, Boston's municipal workers earned, on average, 90 cents more per hour than nonmunicipal workers did. Cleveland is not an exception, even through its municipal wage difference was -.25 in 1979, because it had not enacted its residency requirements until 1982. For every other city, except for Memphis in both years and Denver in 1979, the municipal wage difference is statistically significant at the 95 percent confidence level. Table 2 lists the same statistics for cities that did not have a residency requirement. With Baltimore and Louisville as exceptions, municipal employees in cities without a residency requirement also earned more, on average, than nonmunicipal work- ers did. However, the average municipal wage difference in cities without a residency requirement is statistically significant for only nine out of twenty city/years.
Private school enrollment rate estimates are calculated from families with at least one elementary school-age child. A municipal family is defined as one in which the head of the household is a municipal employee.
14 Columns (1) and (2) in Table 3 list the 1979 private school enrollment rates for municipal and nonmunicipal families in cities that had a residency requirement, along with the averages for families in the remainder of each state. Columns (6) and (7) list the same averages for 1989. Columns (3) and (8) list the difference between the private school enrollment rates of municipal and nonmunicipal families, by city. In every city that had a residency requirement, except Memphis, municipal families enrolled their children in private school at a higher rate than nonmunicipal families did. For example, in 1989, the private school enrollment rate for Boston's municipal families was 13.92 percentage points higher than it was for Boston's nonmunicipal families. Notice that Denver's municipal private school enrollment rate in 1979, when there was no residency requirement, was 7.09 percentage points lower than the nonmunicipal rate. In 1989-ten years after Denver passed its residency requirement-Denver's municipal private school enrollment rate was 4.18 percentage points higher than the nonmunicipal rate. A similar same trend occurred in Boston and Cleveland but not in Memphis, which passed its residency requirement in 1980. In fact, despite the 1980 passage of a residency law, Memphis's municipal families did not become more likely, relative to nonmunicipal families, to enroll their children in private school. However, as shown in summary statistics in Table 1 , Memphis's residency requirement did not appear to be accompanied by a municipal wage premium. Therefore, the summary statistics are consistent with the economic theory developed above: that is, for a residency requirement to affect private school enrollment, it must be accompanied by a municipal wage premium. Table 4 lists the same private school enrollment rate statistics for cities that did not have a residency requirement. Municipal families enrolled their children in private school at a higher rate than nonmunicipal families did in nine out of twenty city/years. However, in none of those cities was the higher rate statistically significant at the 95 percent confidence level. Even in cities that offered a municipal wage premium but had no residency requirement, municipal families did not enroll their children in private school at higher rates than nonmunicipal families did. Thus, the summary statistics in Table 3 are also consistent with economic theory: that is, a municipal wage premium, by itself, will not affect private school enrollment.
DIFFERENCE-IN-DIFFERENCES
The raw averages reported in columns (1) through (3) and (6) through (8) of Tables 1 through 4 do not control for differences in the characteristics of municipal and nonmunicipal workers and families. One approach to control for differences across cohorts is to estimate a regression including control variables. Another approach is the compare the wages and private school enrollment rates of municipal families and nonmunicipal families living in the city, using families living outside the city as a control group. That approach is called the difference-in-differences estimator (see Card and Sullivan 1988) and has the advantage of implicitly controlling for the unobserved characteristics of the city and its public schools since those characteristics are the same for both municipal and nonmunicipal families. This article uses a combination of both approaches. To that end, let m i be a dummy variable equal to 1 if the individual is a municipal worker in the wage equation or if the head of the household is a municipal worker in the private school enrollment equation. Furthermore, let y i represent the dependent variable, either the individual's wage or a dummy equal to 1 if the family enrolls an elementary school-age child in private school. The average difference in wages and private school enrollment between municipal and nonmunicipal workers or families in a given city and year is defined as (
The single difference (δ), reported in column (3) of Tables 1 through  4 , was discussed in the basic patterns section above. To calculate the difference-in-differences estimator, let c i be a dummy variable equal to 1 for individuals or families living in the city. The difference-indifferences estimator is defined as 
The first term on the right-hand side of (2) represents the change in the treatment group. Specifically, it equals the difference in the dependent variable between municipal and nonmunicipal workers or families living in the city. The second term on the right-hand side of (2) represents the change in the control group. Specifically, it equals the difference in the dependent variable between municipal and nonmunicipal workers or families living outside the city. The double difference estimate is obtained from the following regression:
where β δ 
In the wage equations, X i includes potential labor market experience, 15 experience squared, gender, marital status, a dummy for speaks English "very good," a dummy for first-generation immigrants, five racial categories, five education categories, and six occupation categories. Although they are not reported here, the estimated coefficients on the control variables have the expected signs and are virtually always statistically significant. Tables 1 and 2 report the difference-in-differences estimates in columns (4) and (9), along with the difference-in-differences with controls estimates in columns (5) and (10). Table 1 indicates that every city that has a residency requirement, except Memphis, also offers a municipal wage premium that is statistically significant at the 99% confidence level. Of course, economic theory does not preclude municipal wage premiums in cities without a municipal residency requirement. Table 2 indicates statistically significant municipal wage premiums in cities without a residency requirement for eight out of twenty city/years.
In the private school equations, the vector of control variables X i includes the household variables of family income, marital status, and number of children. It also includes characteristics of both the head of the household and his or her spouse, such as age, five racial categories, and five education categories. In addition, the dependent variable, y i , is dichotomous, and so (4) is estimated as a probit model. 16 The estimates of (3) and (4) reported in Table 3 support the hypothesis that a residency requirement, combined with a municipal wage premium, will increase the private school enrollment rate of a city's municipal workers. For example, according to the probit estimates, in 1979, municipal families living in cities with both a residency requirement and a municipal wage premium enrolled at least one child in private school at a rate that was .39 to 5.92 percentage points higher than did nonmunicipal families. In 1989, that range was 3.47 to 10.48 percentage points. The year that Denver passed its residency law, municipal families were 3.02 percentage points less likely than nonmunicipal families to enroll their children in private school. Ten years after Denver passed its residency law, that trend reversed itself. A similar trend occurred in Cleveland and Boston but not in Memphis. However, Memphis did not accompany its residency law with a municipal wage premium, and so, true to theory, the law did not appear to affect the city's municipal families private school enrollment rate.
Finally, columns (5) and (10) in Table 4 indicate that the differencein-differences estimator with control estimates in cities that do not have a residency law is often negative and never statistically significant. That is true even for cities that offer a municipal wage premium but do not have a residency requirement. Thus, consistent with theory, there is no evidence that offering a wage premium, by itself, will influence neighborhood choice.
CONSISTENCY OF THE DIFFERENCES ESTIMATOR
One of the requirements for the consistency of the difference-indifferences estimator is that selection into the treatment group be orthogonal to, in this case, the decision to enroll children in private school. Cities that offer a municipal wage premium must ration municipal jobs by some mechanism other than price. Unfortunately, it is unclear what that rationing mechanism would be. While it seems unlikely that cities would intentionally offer municipal jobs to families that prefer private schools, the rationing mechanism could, nevertheless, be unintentionally correlated with that preference. If that is the case, then the difference-in-difference estimates will not be consistent. Thus, a critical assumption of the difference-in-difference estimator is that the rationing mechanism of municipal jobs is orthogonal to a family's decision to enroll its children in private school.
TRIPLE DIFFERENCE-IN-DIFFERENCES
The double-difference estimates reported in Tables 1 through 4 exploit differences inside and outside a city but not across time. A better approach is to track municipal workers living in a given city before and after it passed its residency law, using nonmunicipal workers as a control group. That approach is possible for the cities of Denver, Cleveland, Memphis, and, to a lesser extent, Boston, which passed their residency laws in 1979, 1982, 1980, and 1976, respectively . The city of Denver provides the best example for two reasons. First, Denver's residency law was enacted in 1979, which happens to correspond with the 1980 census. Second, Denver is a consolidated city and county, which minimizes the possibility of coding errors. Therefore, it is possible to track the changes in the private school enrollment rate for municipal and nonmunicipal families before and after the residency law went into effect. That approach leads to a difference-indifferences estimator. Furthermore, tracking the same changes using the rest of the state as a control group leads to a triple difference-indifferences estimator. The triple difference-in-differences estimator has the added advantage of implicitly controlling for school characteristics as well as anything else that remains constant between the control and treatment groups. For example, let c i , m i , and X i be defined as above. Furthermore, let t i be a dummy variable equal to 1 for the year 1989. The difference-in-differences estimator inside the city is defined as 
).
The first term on the right-hand side of (5) represents the treatment group and is equal to the average change in the private school enrollment rate for city municipal employees between 1979 and 1989. The second term on the right-hand of (5) represents the control group and is equal to the average change in the private school enrollment rate for city nonmunicipal employees between 1979 and 1989. Similarly, the double-difference estimate for the remainder of the state is defined as 
. (6) during the 1980s, Denver's municipal families increased their private school enrollment rate by 8.6 percentage points (see Table 5 ). Over that same period, Denver's nonmunicipal families reduced their private school enrollment rate by 2.7 percentage points. Therefore, the double-difference estimate suggests that Denver's residency law increased the likelihood that a municipal family will enroll a child in private school by 11.0 percentage points. That increase is statistically significant at the 90 percent confidence level. Municipal and nonmunicipal families did not follow the same trend in the rest of Colorado. The double-difference estimate for the rest of Colorado is -1.7 and is not statistically significant. Thus, the triple-difference estimate suggests that Denver's municipal residency law and wage premium increased the likelihood that a municipal family will enroll a child in private school by 13.0 percentage points, which is statistically significant at the 99 percent confidence level. When family income and other demographic controls are included, the triple-difference estimate becomes 11.9 and remains statistically significant at the 95 percent confidence level. Therefore, controlling for family income, the tripledifference estimate suggests that Denver's residency law and wage premium doubled the likelihood that a municipal family will enroll a child in private school. With a double-difference estimate of 5.6, a triple-difference estimate of 5.1, and a triple difference with controls estimate of 7.3, Boston reports smaller estimates than Denver (see Table 6 ). Boston passed its residency law in 1976, four years prior to 1979, which may make it inappropriate to consider families in 1979 as a control group, not covered by the law. However, Boston's residency law exempted current employees; as a result, by 1979, the law only covered a small fraction of employees. Regardless, in 1979, Boston's municipal families were 8.3 percentage points more likely to enroll a child in private school than Boston's nonmunicipal families. In the following ten years-while the law covered more of Boston's municipal workersmunicipal families became more likely to enroll their children in private school while nonmunicipal families became less likely. That trend was not seen in remainder of Massachusetts. The city of Cleveland reports smaller estimates than Denver or Boston, with a double-difference estimate of 4.2, a triple-difference estimate of 4.9, and a triple difference with controls estimate of 2.5. Controlling for income, the triple-difference estimator suggests that Cleveland's residency law increased the likelihood that a municipal family will enroll a child in private school by 6.7 percent. The smaller effect in Cleveland, however, may be because the city did not enact its residency law until 1982, at which time it exempted current employees. As a result, by 1989, many of Cleveland's municipal workers were still not covered by the requirement.
Finally, Memphis enacted its residency law in 1980, at which point its municipal employees were earning less, on average, than its nonmunicipal employees, although they were doing better than their municipal counterparts in the rest of Tennessee. During the 1980s, municipal wages in Memphis increased less than nonmunicipal wages did. Thus, Memphis did not accompany its municipal residency requirement with a municipal wage premium. As a result, the private school enrollment rates for Memphis's municipal families followed the same trend as it did for Memphis's nonmunicipal families. Both the double-and triple-difference estimates are negative and insignificant. True to theory, enacting a municipal residency law in a city that does not offer a municipal residency requirement does not affect private school enrollment rates.
CONCLUSION
Cities use comprehensive residency requirements to attract middleclass families into to city or to discourage urban flight. To achieve that goal, the model developed in this article suggests that a residency law must be accompanied by a municipal wage premium that is paid in addition to any citywide wage premium. While a residency requirement itself will not cause a municipal wage premium, city officials may be willing to pay premium wages as a disguised subsidy to families living in the city.
Using census data on families living in eighteen major cities, I find evidence that comprehensive residency requirements generally occur in cities that offer a municipal wage premium of nearly $1 per hour. In addition, controlling for income and other family characteristics, double and triple difference-in-differences estimates suggest that a residency requirement-when accompanied by a wage premium-will increase the likelihood that a municipal family will enroll a child in private school. The one city that did not accompany its residency law with a municipal wage premium, Memphis, was also the only city that had a residency requirement but saw no effect on the private school enrollment rate of its municipal families. Similarly, several cities that offered a municipal wage premium but did not enact a residency law also saw no effect on the private school enrollment rate of its municipal families. Thus, the empirical results suggest that offering a wage pre-
